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(54) Surface mounting antenna and antenna apparatus 



(57) Asi±>stantia!ly*rectangulari3rism-shapec| base 
member (1) Is made from at least one of a dielectric 
material and a magnetic material. A radiation electrode 
(2) is formed on a surface of the base member. (1) such 
that the electrode (2) is routed from one end face of the 
base member (1) to the opposing end face through a 
main surface, changes direction on the end face, and 
then is routed from the end face to the former end face 
through, the main surface in an almost gate-shaped 
path. A gap (3) is provided at a part of the radiation elec- 
trode (2), which divides the electrode (2). Withjhis con- 



figuration, a surface mounting antenna (10) is made. 
This surface mounting antenna (10) is placed on a 
printed circuit board (4). One end (7) of the radiation 
electrode (2) is connected to a power-supplying elec- 
trode (5) on the printed circuit board (4) 'and the other 
end (8) pf the radiation electrode (2) is connected to a 
ground electrode (6) on the printed circuit board (4) by 
soldering or adhesion. Then, an antenna apparatus is 
formed,-." "; 
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Description 



they entail high costs. 



BACKGROUND OF THE INVENTION 



SUMMARY OF THE INVENTION 



1 . Field of the Invention 

The present invention relates to surface mounting 
antennas and antenna apparatus, and more particu- 
larly, to a surface mounting antenna and antenna appa- 
ratus used in mobile communication and local area 
networks (LAN). 

2. Description of the Related Art 

A conventional surface mounting antenna and an 
antenna apparatus using the surface mounting antenna 
will be described below by referring to Fig. 4. 

In Fig. 4, there is shown a substarttially-rectangiriar- 
prism-shaped base member 51 made from at least one 
of a dielectric material and a magnetic material. Inside 
the base member 51 an almost cylindrical through hole 

52 is formed with its openings being disposed on oppos- 
ing end faces of the base member 51. A radiation elec- 
trode 53 made from, for example, copper is formed on 
the inner wall of the through hole 52. On one end face of 
the base member 51 on which an opening of the 
through hole 52 is disposed, a power-supplying elec- 
trode 54 which electrically connects to the radiation 
electrode 53 is formed. End-face electrodes 55a and 
55b are formed at both sides of the power-supplying 
electrode 53 such that they are insulated from the 
power-supplying electrode 54. On the other end face of 
the base member 51 on which an opening of the 
through hole 52 is disposed, a capacitive-load electrode 
56 which electrically connects to the radiation electrode 

53 is formed to complete a surface mounting antenna 
50. 

This surface mounting antenna 50 is mounted on a 
printed circuit board 57. The power-supplying electrode 

54 is connected to a power-supplying line 58 on the 
printed circuit board 57 and the end-face electrodes 55a 
and 55b are connected to a ground electrode 59 on the 
printed circuit board 57 by soldering or adhesion. Then, 
an antenna apparatus 60 is formed. With this configura- 
tion, power can be supplied to the radiation electrode 33 
and a high-frequency signal can be transmitted and 
received by the surface mounting antenna 50. 

The surface mounting antenna 50 needs to be com- 
pact in order to allow its surface mounting onto a printed 
circuit board. As means for making it compact, the 
capacitance between the capacitive-load electrode 55 
and the end-face electrodes 55a and 55b increases by 
using a material having a larger dielectric constant for 
the base member 51. When the dielectric constant 
increases, however, a frequency band is narrowed due 
to a high Q valua In addition, since manufacturing proc- 
esses such as a process for forming the through hole 52 
and a process for making the radiation electrode 53 on 
the inner wall of the through hole 52 are complicated, 



i Accordingly, it is an object of the present invention 
to provide a compact, low-cost, easy-to-rnanufacture 
surface mounting antenna and antenna apparatus* - 

Trie above and other objects are achieved accord- 
ing to one aspect of the present invention through the 

10 provision of a surface mounting antenna comprising: a 
base member; a radiation electrode formed such that 
the radiation electrode is routed from one end face of 
the base member back to the end face through at least 
one of a side face, one main surface, or the : other end 

75 face; and a gap formed by dividing the radiation elec- 
trode, wherein one end of the radiation electrode serves 
as a ground terminal and the other end is used as a 
power-supplying terminal. 

The radiation electrode may be formed such that 

20 the radiation electrode is routed from one end face of 
the base member through one main surface to the other 
end face, is curved on the other end face, and is routed 
back to the former end face from the other end face 
through the main surface. 

25 The radiation electrode may be formed such that 
the radiation electrode is routed from one end face of 
the base member through one side face, the other end 
face, and the other side face back to the former end face 
in an almost loop-shaped path. 

do The above arid other objects are achieved accord- 
"' ing to another aspect of the present invention through 
the provision of an antenna apparatus including the sur- 
face mounting antenna and a printed circuit board hay-? • 
ing a ground electrode and- a power-supplying 

35 electrode, wherein the surface mounting antenna is 
placed on the printed circuit board, the ground terminal 
is connected to the ground electrode, and the power- 
■ * supplying terminal is connected to the power-supplying 
electrode. 

40 As described above, in a surface mounting antenna 
according to the present invention, since the capaci- 
tance of the antenna is made large by forming the gap 
which generates a capacitor in a part of the radiation 
electrode, the surfape mounting antenna is compact 

45 and has a wide frequency band, without using a base 
member having a high dielectric constant 

The radiation electrode is formed only on a surface 
of the base member. The manufacturing processes are 
thus simplified and cost is reduced. 

so By formihig the radiation electrode such that it sur- 
rounds the base member at the side faces, the radiation 
electrode is made long and the frequency band is fur- 
ther extended. 

Other features and advantages of the present 

55 invention will become apparent from the following 
description of the invention which refers to the accom- 
panying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is a perspective view of an antenna appara- 
tus in which a surface mounting antenna 
according to one embodiment of the present s 
invention is mounted on a printed circuit 
board. 

Rg. 2 is a perspective view showing another gap 

structure in the surface mounting antenna 10 
according to [the] an embodiment of the 
present invention. 

Rg. 3 is a perspective view of an antenna appara- 
tus in which a surface mounting antenna is 
according to another embodiment of the 
present invention is mounted on a printed cir- . 
cuit board. 

Fig. 4 is a perspective view of an antenna appara- 20 
tus in which a conventional surface mounting 
antenna is mounted on a printed circuit 
board.' * ,:y 4 . rv---.,- 

Rg. 5 is a perfective view of an antenna appara- 25 
tus according to a further embodiment of the 
present invention. 

DETAILED DESCRIPTION OF EMBODIMENTS OF 

THE INVENTION so 

Embodiments of the : present invention will be 
described below by referring to Figs.. 1 to 3. v;- 

In Rg^T, there is shown a substantially-rectangular- 
prism-shaped base member 1 made from at least one 35 
of a dielectric material and a magnetic material A radi- 
ation electrode 2 is formed by printing on a surface of 
the base member 1 such that the electrode is routed 
from one end face of the base member 1 to the oppos- 
ing end face through a main surface, changes direction 40 
on the end face, and then is routed from the end face to 
the former end face through the main surface in an 
almost gate-shaped path. A gap 3 is provided at a part 
of the radiation electrode 2; which divides the electrode 
2. Then the surface mounting antenna 10 is completed; 45 
One end of the radiation electrode 2 serves as a power- 
supplying terminal 7 and the other is used as a ground 
terminal 8.^' :1 ■' ■ Vtf."*- ^ h . 

This surface mounting antenna 10 is mounted on a 
printed circuit board 4. The power-supplying terminal 7 so 
is connected to a power-supplying electrode 5 on the 
printed circuit board 4 and the ground terminal 8 is con- 
nected to a ground electrode 6 on the printed circuit 
board 4 by soldering or adhesion. Then, an antenna 
apparatus 11 is formed. With this configuration, in the 55 
surface mounting antenna 10, power can be supplied to 
the radiation electrode 2 and a high-frequency signal 
can be transmitted and received. 

According to the present invention, manufacturing 



processes are simplified since the radiation electrode 2 
is formed only in the printing process. In addition, since 
the radiation electrode 2 can be formed to be long, the 
base member can be made compact. Since the gap 3 is 
formed in the printing process for the radiation electrode 
2 by providing a non- printing portion In. the. radiation 
electrode 2, no additional process is required. , 

As shown in Fig. 2, the radiation electrode 2 may be 
formed such that longitudinal axes oppose each other in 
a substantially L-shaped manner around the gap 3. The 
opposing surfaces become larger than those shown in 
Fig. 1 and the capacitance of the antenna is made 
larger. Therefore, the surface mounting antenna can be 
made more compact. 

Another embodiment of the present invention will 
be described below by referring to Fig. 3. In Rg. 3, there 
is shown a substantiaily-rectangular-prism-shaped 
base member 21 made from at least one of a dielectric 
material and a magnetic material. A radiation electrode 
22 is formed such that the electrode is routed from one 
end face of the base member 21 through a side face to 
the opposing end face, and then is routed from the end 
face through the other side face to the former end face 
in an almost loop path. A gap 23 is provided at a part of 
the radiation electrode 22, which divides the electrode 
22. Then the surface mounting antenna 30 is com- 
pleted. One end of the radiation electrode 22 serves as 
a power-supplying terminal 27 and the other is used as 
a ground terminal 28:^ 

This surface mounting antenna 30 is mounted on a 
printed circuit board 24:; The power-supplying terminal 
27 is connected to a power-supplying electrode 25 on 
the printed circuit board 4 and the ground terminal 28 is 
connected to a ground electrode 26 on the printed cir- 
cuit board 24 by soldering or adhesion. Then, an 
antenna apparatus 31 is formed. With this configuration 
of the surface mounting antenna 30, power can be sup- 
plied to the radiation electrode 22 and a high- frequency 
signai can be transmitted and received,. : . 1 

According to the present invention, since the radia- 
tion electrode 22 can be formed longer than that in the 
surface mounting antenna 10,, the : surface mounting 
antenna 30 can be made more compact. 

The frequency becomes lower as the gap in the 
radiation electrode is positioned closer to the power- 
supplying electrode. Although the antenna can be made 
more compact, the frequency band is narrowed. On the 
contrary, the frequency becomes higher as the gap is 
positioned closer to the ground terminal. The antenna 
needs to be larger, but the frequency band is extended. 
The position of the gap is accordingly changed depend- 
ing on the use of the antenna, and. the frequency and 
bandwidth required^! : -. • 

A further embodiment of a antenna apparatus 40 in 
accordance with the present invention, is shown in Fig. 
5. In this embodiment, contrary to the embodiment 
shown in Rg. 1, the end of the radiation electrode 42 
forming the power supplying terminal 47 is arranged on 
a side surface of the base member. To this end, the radi- 
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ation electrode 42 is bent at an angle of 90° on one 
main surface of the base member. The supplying termi- 
nal 47 of the radiation electrode 42 is connected to a 
power-supplying electrode 45 on the printed circuit 
board 4. 

Although the present Invention has been described 
in relation to particular embodiments thereof, many 
other variations and modifications and other uses will 
become apparent to those stalled in the art. Therefore, 
the present invention should be limited not by the spe- 
cific disclosure herein, but only by the appended claims. 

Claims 

1 . A surface mounting antenna comprising: 



3. A surface mounting antenna according to Claim 1 
or 2 f wherein said radiation electrode (2} is formed 
such that said radiation electrode (2) is routed from 
one end face of said base member (1) through one 
5 main surface to the other end face, changes direc- 
tion on the other end face, and is routed back to the 
former end face from the other end face through 
said main surface. ' 

10 4. A surface mounting antenna according to Claim 1 
or 2. wherein said radiation electrode (22) is formed 
such that said radiation electrode (22) is routed 
from one end face of said base member (21) 
through one side face, the other end face, and the 

is other side face back to the former end face. . 



a base member (1; 21) having two main sur- 
faces, two end faces and two side faces; 

a radiation electrode (2; 22), the radiation elec- 
trode (2; 22) being routed from one end face of 
said base member (1 ; 21 ) back to the end face 
through at least one of a side face, one main 
surface, and the other end face; and 

a gap (3; 23) formed in said radiation electrode 
(2; 22); 

wherein one end of said radiation electrode (2; 22) 
comprises a ground terminal (8; 28) and the other 
end comprises a power-supplying terminal. (7; 27). 

2, An antenna apparatus comprising: ; 

a base member (1; 21) having two main sur- 
faces, two end faces and two side faces; 

a radiation electrode (2; 22), the radiation elec- 
trode (2; 22) being routed from one end face of 
said base member (1 ; 21) back to the end face 
through at least one of a side face, one main 
surface, and the other end face; 

a gap (3; 23) formed in said radiation electrode 
(2; 22); 

wherein one end of said radiation electrode (2; 22) 
comprises a ground terminal (8; 28) and the other 
end comprises a power-supplying terminal (7; 27); 
arid" ' ■..■;-•■-*!*.■•*•,-? - ■ 

a printed circuit board (4; 24) having a ground elec- 
trode (6) and a power-supplying electrode (5; 25), 
wherein said surface mounting antenna is disposed 
on said printed circuit board (4; 24), said ground ter- 
minal (8; 28) is connected to said ground electrode 
(6), and said power-supplying terminal (7; 27) Is 
connected to said power-supplying electrode (5; 
25). 



5. A surface mounting antenna comprising: 

a base member (1; 21) having two main sur- 
20 faces, two end surfaces and two side surfaces; 

a radiation electrode (2; 22; 42), the radiation 
electrode (2; 22; 42) being extended from one 
end surface of said base member (1; 21) 
25 through at least two surfaces of said two main 

surfaces, two end surfaces and two side sur- 
faces; and 

a gap (3; 23; 43) in said radiation electrode (2; 
30 22; 42); 

wherein one end of said radiation electrode (2; 22; 
42) comprises a ground terminal (8; 28) and the 
other end comprises a power-rsupplying terminal (7; 
35 •-. 27; 47). : ■ - . •:, 

6. A surface mounting antenna according to one of 
claims 1 to 5, wherein the base member (1; 21) 
comprises at least one of a dielectric material and a 

40 magnetic material. ■ 

; 7. A surface mounting antenna according to one of 
claims 1 to 6, wherein the radiation electrode (2; 22; 
42) is formed by printing on a surface of the base 

45 member (1; 21). 

• . ■ 8* A surface mounting antenna according to one of 
claims 1 to 7, wherein the width of the radiation 
electrode (2) at the gap (3) can be changed to vary 
so a capacitance of said gap (3). 

9. A surface mounting antenna according to one of 
claims 1 to 8, wherein the frequency of operation 
decreases as the gap (3; 23) is positioned closer to 

55 the power supplying terminal (7; 27) and increases 
as the gap (3; 23) is positioned closer to the ground 
terminal (8; 28). 

10. A surface mounting antenna according to one of 
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claims 1 to 9, wherein the bandwidth is narrowed as 
the gap (3; 23) is positioned closer to the power 
supplying terminal (7; 27) and increases as the gap 
(3; 23) is positioned closer to the ground terminal 
(8; 28). 

11- A surface mounting antenna according to one of 
claims 1 to 10, wherein the base (1 ; 21) comprises 
a rectangular parallelepiped. 
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